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i:m:^x\>^^z.t^nmt-t^'7^^7''-^i^^:^mo 
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<^«ti,i>i:®r^(^i^^li^^«4. 5 AmlC^^StlTVN-So "r^t)t>. mot!! 
3f5MT'MV^^tl-5:7:t h x':^ ^ V^T li, ^ A ^ - > T'fe dlS&A ^ - > I? 

»j -a- e) J: -5 tc, ^Eii^/N" ^ - J: y s v%^^©is«i>'\- ^ - > e> 
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^mmt Lxm^tyt^. (-3o + 36oxn) m&.±xK-D o o + 3 e o x 

n^^^. (150 + 360Xn) mi^±XK'D (210 + 360Xn) SJ2*T 
<^>^tBM"e^§i©$-&Tt»cf:V^„ -r^t>^, :$:M»^CfeV^T^i, (-3 0 + 3 6 

0 X n ) MJ^-hTjao (30 + 3 6oxn) m.&.r iUL n itmm) <D&.mmit 

(1 50 + 360Xn) m&.±XK-D (210 + 360Xn) 

SWT (uvnitmm) (D^mmit^Mmmt^tj^-to 

[0 0 24] 

^^t^J:e)^c. -fe^s^^^^-^^^Mx (A/(2xsin^)) iinfe^Stc^t-j- 

[0 0 2 5] 

m.miyyii-t.mm^-^^-yii(Dm<D^mt)^Mx (xy (2xs in^) ) ©is 

^ ® ffl -e O T =fe IJfKE s c S o 

[0 0 2 6] 

T¥fTic, m&.m^m-t^mmy'^^-'yfjmH^tix^^^^m^. mmtyy^-A 
xfmm^^^-y(D^n'en(Dtp^\L^ms(Dmm^M^^^o 

[0 0 2 7] 

fi^t?J:^tC, 'affli/37^-*>e>MX ( (xy (2Xsin^) ) + (^/ (NA 
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+ sin^) ) ) ^tl^fifg{C|g{^e>tlTVNS - bV^ <l> itmX 

[0 0 2 8] 

^m-yy^-iimm^'<ii-yii(Dm<Dmmt>^Mx ((i/'(2xsin^)) + 
(A/(NA+sin*))) <DjS:m<Dmx&^x%mj&<D^^i>^&^>mm^\^ 

-So $e>lC, m ®ffi|&7\°^->*^'&^9i/>^^-*^e>MX (2 X s i n ^ 

) ) lltl-fe^g{C|gt-t^>n, S0S2®ffi|*A^->35)^fi^i^/7^-*^^MX ( 

(2Xsin*) ) + (a, / (NA+sin*) ) ) ittlfe^gtCigi-t ^ 

TO^IS^ A - > b Ti^fg-r -5 3 bi izm^X, ^ 2 (Dif S& A ^51 - V A^ll 2 
iatfy6|g^A^->i: LTiltgt--5>(^T% DOFfBj_L^^$:$ P>tCit:^$-B:^^ 

[0 0 2 9] 

/ (2 X s i n ^) ) XttMX ( (2Xsin^) ) + (NA+s 

in^) ) ) mtir^^mzmi-^'^nx\i^^m^. mxmn 4>it<i> i&.±xK'D 4> 

^^<Z>«/jN^AIif:^:5:t)J«::^^AM^T'^ U, l«sin|=0. 4XNA «B 

uNAiis^mcD^/hS^^^^co^pijcT'fes) ^mtc'tnmx-&^) . 

[0 0 3 0] 

Zl<Z)j:e)lC-rSi:, ^/N'^-^ CD«¥ll£ tC S ^ 7 - ^#14® f6l±^|| 
[0 0 3 1] 

[0 0 3 2] 
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li^M^ ^ >f > A ^ - > $:^f e> 3 i: j^'^T' ^ S o 
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[0 0 3 6] 
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[0 0 3 8] 
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mT&^mmc^i^^rry^^A^-yti'^m^'^tix^^ts^^^m^mii^mt^ 
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p>Mx (A,/ (2 X s i n 0) ) mtif^&mizm-f'^nx^^^ mi^. <pitmA 

[0 0 4 0] 

m2.0yit v-^Ts^K^^}!. ^^•^'^-yis^&.m^^y ^-^m^^f^i^. 

yy ^-tS^i^M^ {X/ (2Xs in^) ) ||ti;t^«lCig^-j- ^tlTV^Sfe^5b, 

^7-^^-'y(Dm^^^y9-^mM\^tcit}i=^w^^m^%^mm^%^^^^^ 

Sgil^^MX (2Xsin*) ) (Z)ja^(Dfit-efeoT%»Stf«S©^^A^fe^@ 

S^C-So iHf> l|2<©>':r hv;^^{c^3v\T, ^^•^^-y\t.&^yy^-(D^ti^ 

[0 04 1] 

:^mm\z.^^^^(Dyit hvx^ii, ^jMffia^cJitcj^fig^tijt x'^^/N-^- 
i:, n%%^m^^^K'Dm%\z^i)^'^-^nt£y<^mm^'^9-y}i^Mv. 

e>MX ( (a,/ (2Xsin*) ) + (NA+sin*) ) ) Mtlfe^S 

-5) o 

[0 0 4 2] 
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^7^-j&>^MX ( (A/ (2Xsin^) ) + (A/ (NA+sin*) ) ) 

=fgt/7^r-il1tSfrA°3t->^i<7)r4f<Z)gEil*^MX ( (A/ (2Xsin*) ) + ( 
a./ (NA+s in.;.) ) ) ®Jfi^CD'fitTfeoTt;trJM<Z)?iJm:^^^§g;K^D-2. 

4^TV^Tt;J:V^. ffil&>'N°^ ~ > ttii^ST'fe o T % J: V> bX^i4^3t^^T' 

[0 04 3] 

V$>^i)\ mAmn<l»lt (^1 + 0 2) /'2T&<5*^X«^AIif^^tt (1 + * 
2) /2-efesri:*W*bv^ (^b, * i :S:tJf ^ 2 tt^3t«i®^54AitR§^^<Z) 
«/h^AIJ^S:tJ^*:^^AIif:^IT'fey, |lisint=0. 4XNA('(BbNA 

[0 04 4] 

[0 0 4 5] 

ll2Xlill3(Z)7^ h•7^^^CJ3V^r, S3t^$:^:9'6«riC3g 

s s $ nr V ^ S 3 h *W * b V ^ 3 

[0 0 4 6 ] 
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ii2Xttm3(Z)7* ^•7:^^^-^v^T, ^.^i/y^-it. mytm^mmti^x 

m%%^. ( 1 5 0 + 3 6 0 X n) MJi^-tT-fio (210 + 360Xn) S£AT 
[0 0 4 8] 

[0 0 4 9] 

liSS^H^ ^ -f > A ^ - e) Zl i: -e ^ -5 . 
[0 0 5 0] 

[0 0 5 1] 

m7L\tmsSii3tny9i;VJ^9-y<Dl^mi:^tj^oZ.}if)^X^^. 
[00 5 2] 

m 2X^113(^:7:4- hv:^^tci3VNT. ^ - > 7 ^ - 
[0 0 5 3] 

|g2X»ll3(Z):7;«- hvx^tc^svNT. -fe+BS/^^-tt, 3@ 5: |g U T 
[0 0 5 4] 
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[0 0 5 5] 
[0 0 5 6] 

'mvtc%(K>%m.m^mziQ\,^x^ ^j'^9-'y^nm%m(^ti^'ent.Mm'r^m 

-So 

[0 0 5 7] 
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[0 0 5 8] 

(Z)Tf^ t -m-r^ J; ^ {c, ^ A ^ - ><Z) X s:;? ^ C D M^M :^^yi^thX A ^ 
[0 0 5 9] 

^ - i^. - > ic ^3 -5 -d-^;J)^m^ffiJ2ilT® fW<z> IC J: o 

[0 0 6 0] 

>' ^ - ^ - > {C i-J S T^a;^)'^m^MJ^^T® cp^Ogp JC^g^^gp C o 

71 ^ - > o :^ ^ A ^ - > 5: ||3^ -e ^ -5 c 

[0 0 6 1] 

[0 0 6 2] 
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miZlit. M^^(Z) 1 J^/J^^0i/X5^A^CfeV^T, ipMM X 1 0 0 n m<Z) x';^ ^ - 

>iI6:5Lt?l^i^';^ hA-^->i|iSlj:^{C 10 0 nmT'fe<5i:-rs„ 
[0 0 6 3] 

[0 0 64] 

[0 0 6 5] 

01 (a) li, mi(Dmmm^mizm^yyfh'^p.^(D^^^m'v:&i). mi (b 
) it. mi (a) (Di -imizisif^m^m-^&^o 

[0 0 6 6] 

mi (a) RXf (b) {C^t-i:-^tC, ^iii'ffiiK^ 1 0 0 (Z)±lCli, ®3fe{Cj:y 

^^^ti^^-r 1 0 1 *^|g^■te>4^Tv^^„ i o i 

, M3^&^?:^:^6«f{c3gji$iir'5ll 1 (Dmmm^m-t^f^ 1 1 0 1 A i: 

. ^mt/y^-l 0 I B i:;^)^^«^$tlTV^So lll®^Ji3fe^l 0 1 Alt. ^ 

^>v<o)iiLmiyy^ - 1 0 1 B ^M*)mtij:z>izm^^nx^^^. ■i-v>ii^sii 

> '^ISi/:?^- 1 0 1 Btt^A^-> 1 0 1 (Dc^J^(>S|J^c@eg$4^Tv^■5c 

7^ - 1 0 1 Bli, m^iimi^mm^i o o ^m*)rif^z.iiiz^^xm^^ti 
-So mm^mwii o o±iz^vf^^^-^^-y i o icDnmizit. m^yt^mm^ 

itSoS^tlCj: »J«5^$tl^V>-5l?f(Z)MI»A^-> 1 0 2}&^, ^A^-V 1 0 1 
[0 0 6 7] 

mi (a) 5:2? (b) lCa^^7:4- h v;^ ^ ^CfeV^T^i, 3feA°^-> 1 0 1 ilS 
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^0®M^ mi^mizitmm<7^^mmt)^ dso + seoxn) m&.±'VK^ (2 

1 0 + 3 6 0 X n) £gJ£^T mhnitmm) ilJ&SM^) iC&So 
[0 0 6 9] 

mio)^^myt3i 0 1 A;5Lt>*m2(Z)^3g3tSP (ffifi&zN'^-^ 102)© 

#®^*B^7b^ (-30 + 360Xn) m&.±VK'D (30 + 360Xn) m&.T 
[0 0 7 0] 

mio:>Mmmmizj:^t. ^j-^^-y 1 0 i*^iii<D«3tsi$i 0 1 At^m 

i/y^-i 0 IB i:*^e>=PMfeStlTv^sfe«b, feffi^>7^- i o i B ^mMLt=. 

«e!;A^5?-> 1 0 2ii)m^^^tix\i^^r^it>. mwj^^^-y 102 §:ji^:fe&sjc 

leS-tSZliilci: ^At5?-> 1 0 1 <©^*Bi/-7^- 1 0 1 B ^rjgjgLfc^ti: 
[0 0 7 1] 

ifft;/t^->igg<Defi^*^|nl±b> ^tiiz^V^A^-y 1 0 i 

-ymUlZ:^3i^^mm^^M^^^ilt)^X^^(DX. do F^tt^^J: U-MfSlJ: 
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[0 0 7 2] 

tr=.. mi<Dmmmmiz^^t.. ^mi^y^- 1 o i bjjj^^a^-^ i o i 

[0 0 7 3 ] 

l|l®lligJ^illc<fcSi:, -ei+Hi/^^- 1 0 1 Bjj)^, Mj®tt«=KiOO 

:7 - ;?J ;^ #'K7b'^f§» $ tl ^ o 
[0 0 7 4] 

[0 0 7 5] 

[0 0 7 6] 

0 2 t.rjt^m2(D^m^mintm-<D^m^m. m^itmm^m^i 0 o±\zm- 

^Stlfc^«^jR*^^?^^$tlTV^T=foJ:V^„ ^(Dm^. «>^M>tSP SrW^tCJ^ 
[0 0 7 7] 
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[0 0 7 8] 

0 1) (DipjL^miz^miyy^- mmzyy^-i o i b) i)m^ir^nr=.mm (&. 
1/ ^'>^ h -fe X c J: y ^/h^ >r > a*^ - > ^m^t^m^^m thxwim 

[0 0 7 9] 

^•i^-ymt.m^iyy'Si-iMii^m^-t^ii, vx^jc>7\>if-$:jgigL 

v^^3t3^sPT'fesA^ 't(j>pimK&.miyy^-^m-f^^inz^'DX. o^yv 
n^^m^^n. ^^m^m^^m^^^-ym-mzmm^^:iiiti^'^miif£^. 

[0 0 8 0] 
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6 0%^M/^$V^:®-a■*W* LVN. 
[0 0 8.1 ] 

■9— (^^'N'^-^ 10 1) P^<Dmo^ i^mtyyit-l 0 1 B) SrJgjgLfe^l&i: 

ini ± $ -fr ^ r }^)^ -e ^ s s a ( c V ^ T ^ ^ -s o 

[0 0 8 2] 

m^iz^c^mmmM^mm-t^mx'$>^o m2 (a) izm-t^^iz. m^<D\£ 
mm\zum.^t\.f^^ys^ i 5 oicmlt, ^a^i 4 0 7!)^e,3^ 1 4 i*^Mi*^tiT 

- > 75)^ M ai W IC @g a ^ tl i: b ^ I C # tr ^ 7 1 ^ - > tc J: o T # ?j n ^ ^ 
VX^cti^gP®t:°^y^A^-> 1 5 1 \Zi.-^xm^t\^Z.>L^ 
iti*-r-5o *v^g|^s^:, v::^^cfi:ftg|S(DH°-/5^/^^-> 1 5 1 *^^v:;^^sSS 
©If ^y^>'^^-;y 15 1 ^•r©i^ll6;?)^4 X A/NA3gMJ5t±tc;&S J:^{Ctf 
/^^->l 5 l75)^iS®$tiTV>SZli:$:Si*t--5o 
[0 0 8 3] 

02 (a) li, ^KMn%^n'^\^f=.m^'mM^^\^x\^^o -r^t>t>, 
1 4 oli, u>xi 5 z<n^i^^m.^mu m^o^-^Mm is^i=>^msi^Yim 
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Mt^xmn mxmn) i n * = s xNAr-^^tiSo nv. ytmi 4 

5^PT-mff^tlfetf 1 5 1 Sriiigbfe^l 4 1 CD n?^|ll#f3^ (nli 

mm) Om^ne nits i n e n = nx a,/PT'^$n-5o Alif:^! * 

v;^^ 1 5 oicAlifL/fe^i 4 o^or^iatf^^ 1 4 2«, UyXl 5 2±{Cfe{-j- 
(l^>XcpvO$:M.^?.^t-€> ir^^J^^m±(Dj^^„ IHD) rO=- 

s i n> =- S XNAt?^$tl-5&SiCPJM-t-5o * fe> ytl 4: 0 <D 1 rkm^t^ 
i+lJkmi3lf%) 14 3l±, 5 2_tlCfel-j-SJ®^r 1 = r 0 + s i n.e 

1 = r 0 + ;i/P-e^$tl-5>MtcaiM-r'So — fl^tC. 1/>X1 5 2±{Cfctt^ 
nrj?C[lI^3t*^i!I^-r-5fe«li, J^^r n=r0+s inen=rO + nx;i/P 

5 2 Srjli^t-S 111^3^6 i:tt5S:e>J&v%^«), x7^_t^cM«KS 3 i: ^i;S;v^c 
[0 0 8 4] 

t^5"e, mMm^jtuyx(Dm^. mi^yx^mMLx^ aij\±iz'^m-t^m 

[0 0 8 5] 

0 2 (b) tt, 0 2 (a) IC^f VX^IC^UT, 0i5?C|oI^>^^t>*ir^llItf^ 
<Z)*t;&^U>X$:3tjgLE.o r 0 = - r 1 i:;&-S^ffTT'^AIif^^S:^f fe^ 
^lC:^DSia#f3^I^S:^W-r-50T'feSo 02 (b) ^^\Z^ OXkm^% 

1 4 2 1 fkmm% 14 3 h®raT'5:v^^c-^it•r-5c -r^^b-^^ m:^<^mm^(D 

r-e, r 0 =- r 1 (0^#$:##bT> r 1 = r 0 + s i n 0 1 ^r^J^-T-S il. 
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- 2 X r 0 = s i n e 1 h^^o ^ioiZ^ s i n e 1 = X / P^tJf r 0 = - s i 
n 4>(Dm^^^M-t^i:l. 2 X s i n 4> = 2. X P ti^^'^tl^ o "^-dX . sin^ 

= xy (2XP) x^m^ti^^rnxMn 4> <DmAMm%^n^j^o ^tiz^ ij . 

^KWin%\zn\^X\%. P = ;i/ (2Xsin*) ®fcf ^y^T'M«lA°^->;b^V 
[0 0 8 6] 

Pd^a,/ (2Xs in*) xii-etiicifivA-fitT^feSii^^^-efes. 

[0 0 8 7] 

02 (c) li. ®2 (a) \z^ir'^7.^\zn\^x. Q>^!mm%. ^\^kmm% 
^u^'sm.^wm-t^mx-^^. B2 (c), ic^-rj:e)tc. or^m^f^i 4 2*^ 

5 2_t:{C^l-t-5Jffi^r 0 = - s i n * tl-5feS$:iiig bfio + 1 

^km^% \ 4 3 3()«1/>X1 5 2±lC^t^S r 1 = s i n * 1?^$ tl-S^S&jlig 
-r-S^f2|^TT'feoT%), - ir^lll«f3fel 4 4*'5U>X1 5 2 $:7ijg-r-S^fi"efe 
^rO-sin0l7b'^l/>Xl5 2 p^lC Ao T L ^ e) ^-^-fC li^^f ;4- - ;!7 

^#'ffili#e>tl^VA„ i^T', - irj?CllI^>t 1 4 4*^1/>X1 5 2(D^$:iijgt- 
S^#lir 0 - s i n e l<-NA"??^$4xSo r 0 = - s i n * ;S:t)f s 

in01 = rl-rO = 2Xsin* $:#Jit-r<5 il. - \ ^km^% 1 4 4 
XI 5 2(Z)^$:JtjM^'2>^^tt, - sin0-2Xsin*<-NA, O^US 
X s i n * >N A i:;&So 
[0 0 8 8] 
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-'ijx!\^^^\^±^-&^:iiiti^v^^mAmn4>(D^mt. na>s in^>N 

A/3 T'^^n^^illCJ&'So 
[0 0 8 9] 

r^tC, 02 (a) tCa^-rv^^JC*fL/Tt°^y^Ai?~><Dlf ^y^$:^^J&;&^e> 

m^-r-So 03 (a) iity^^u-i/myizm^'^r^.'^.^m^^-tmx^''), ms 

(b) ^ii/^I^^'-i/^>^CMv^fe^f^y^/^°^->$:^-r|g-e&^J, 03 (c) 

^/3>^c^v^T^i, 03 (a) iz^-t-Mo^mm L^^ytm} i4o, :R^ef«;icii 

j^^ otaijs^) (-0. 8. 0)^0^(0. 8, 0) iz^ti'en^m-t^-M 

4 0 $:MV^fe„ rZl-e, 4 OliA r F ;i = 1 9 3 n m 

) ^mX'Sb^o ^fe. DOF^^^^(©S/^a.l/-i/a>^cJ3V^Tii, U^XggPfJt 
NA;b^O. 6l?feUMo^Ai*^**^s i n ^ = 0. 4 8 (o*y02 ( a ) (D 

sEiis:^^o. 8) x$>^mAmMyt^m^^r=.o $?>fc, 03 (b) ic^-rtr^y^ 

5 lit. iHl 0 0 nm®^>r>=t^a)3!l^A°^->T'&oT, ^tfy^/N'^-^l 
5 1 ^m^^Xmi 0 0 nni<DA°^->S:?^fig-f S^-^JCoV^Tt/^rLl/-$/3> 
S:^f^oTV^-5o i^, 03 (c) iZB-^DOF (Dmit> ipl 1 0 0 n m(D A ^ - > 
tf^-^mmMl 0 nmi;ATXm^^n^'f:7yt-itjX<DlyyVX$>^o 03 (c) 
ICat-r J:e)tC. fcr^y5^7\°^-> 1 5 1 <Z)tf ry^P*^;i/' (2 X s i n ^) (o* 
»J^0. 2 0 itim) T'feS^^XttA/ (2 X s i n ^) JCifiVAfflT-feS^^, 
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#S(C1^VnDO F*^#^tlTV%So hii^Vfjtti^'b. H'^y^P*^;i/ (2 X s i n 
J: <^oT%):^^<^oT=fo, D O F ©ffl^^^^tC^STf So 

[0 0 9 0] 

ifv^p<Dmit. mkomm^fj^^micmm^jkit-t ^. y (na+s i n^) ( 

M £iJ ife. o 

[0 0 9 1] 

mmiZtb^. 0 3 (d) tt, 02 (a) iCa^-rvX^lcMbT, Or->Cim«f3fc. 1 

ic^D-g>ta#f^^$:ii^-r-&iaT'fe-5o zlo^h^. ms (d) (c^-r i r^m^^ 
o^kmm^ 1 4 2jSLx:^i^kmm^ 143 icj: y?^^$ti<5#{c, sM^^^rifo 

ir^m^^i 4 3^tjf2 7i>:ia#f3^&i 4 5 ®-e*x^ti® 

2rkmm% 14 5 iz^-oxm^-^ti^mti^^mLx^c^mizisn^T^yyt-:^ 

[0 0 9 2] 

^(©J:e)^DOF#'[£[ta_h^|^*^^l55^#tt, 03 (d) (Cat-fJ: ^ tC, 2 
??CllI«f3fe 14 5 ti^\yyX 15 2 S: itiii-r ^^f4^T'^ o T, ^tlli s i n 0 2<N 
A- r 0 -e^Stl-So ZZX. s i n 0 2 = 2 X a,/P^tJf r 0 =- s i n * 
^M-t^t.. mm(D^mt2XXyP<NA+ sin *T^$tl<5o tJ^oT, U 

>xi 5 2icj3v%T iri>cim«f)fei 4 3 *"e;()^jiig-r-5^ffiA^e> 2rj>ciHi^^ 145 
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i 

t.r^i)mi^-t^V<mizm^t-t^\^y^Plt2X 2./ (sin^+NA) T^Stl 
-So -miZ. nrkmm^ti^iyy X ^mm-t ^^mt s i n e n = nX XX 

P<NA- r 0 =N A+ s i n * T'^StlS, ^VN^X-Si:, n^^miSfdfbitif V 
^Pf)^nXXX (sin *+NA) &.±iZfj::S> H Uy Xt^^Mi^-t ^ ZL ttt'^'V^ 
•So t^!oT, t°^y^P = nX^/ (s.in<^+NA) ( n it 2 a±(DmWL) (OH 

[0 0 9 3] 

li!>Cia^3^lC^LT;5^^*i^^^ 2 7^ia#f3t(Z)3^;g?:3S5?)^3^ill^^ 

i^^Jc^ite>tiSffi*Bi/7^- imam) <D^m^Mm'r^:ntK^^x. v;^ 
^ > /\ > 1^- - JC J: -5 ® 5: i®M L ^ e> ja ^ W > X ^ ilig -r -5 lll#f 3^ 

©7^iS[$:^^b$-B:-5r i:;^<, ^M^mo)^^mmx^^i)^ibx$>^o ^mmm 

#«, v>^^^x>/^>•^^--S:Mv^tl^^. tr^i/^P = n X X/ ( s i n ^ +N A) 
(n^t2P^±(Dmm) ©^:^^CMme?^^CM;^)HC!6I_bLT^^fcDOF 03 (c) 

#M) f)K 'Ty.ir:iiz//\y*)'-<D^mt/yit-(o^mzitmi^xi^miz\^±t^ 

[0 0 9 4]. 

^^X. mz. :^m^m^i!jK \£v^^^9-yhLLX^7.^:£.y/\y^-^m 
V^T, ®3 (a) — (c) {C^i-^/ ^ a. i/ 3 > t |^#<D ^ H > ?: 

^T^o^^m^C■oV^Ti^^■t-5<. 04 (a) ^ n 1/ - 2/ a > tC V^T tl° »y ^ 
A^?->i:LTMV^fe"7J^.^^ai>/N>-!?--$:^'riaT'^y, S4 (b) l±, 04 

T'S>S„ i/^ JLl/-i/3>lcMv>fc,^.3t^tt0 3 (a) ICat-T.^.^t^i: 
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[0 0 9 5] 

04 (a) {C^-rj:e){C, m^<^tf >y5^PT'^fS[(DV;^^x>y\>-!?-- 1 1 0 
^mj^^^m-t^^mytmi i li:. v;^^x>/^>•9— i i o®ttt:^g|Jic#M 

y - 1 1 2 (Dm imum) ^wn-r^o 

[0 0 9 6] 

0 3 (c) ICa^f DOF^ffiilim^lC. 04 (b) iC^-r DOFiff 14 

l^^y^P*^nXA,/(sin^+NA) (n«2^±(7)gf5C) (^h^tC, D 

L) *^:*c^<;&S^c^^&oTDOF®l^I_h^m*'^#^m^-:^#<^oTv^-g>3 f^fc 

$tiT?^SA°^->{CptJUT^AIifS)^fc$:^f i:> \^ ^ P i)^ X X (2 X s i 

lif-eitf^K. tf>y5^P*'5nXa,/(sin*+NA) (t/ ^ a. a 

(nXO. 2 0) ytimo © L n 2 JgiLJiOMiJt) V> :^^^Tf^T'feS 

^ict), DOF#tttc@ti;ty\°^->K¥*'5«Ttg^^So 

[0 0 9 7] 

04 (a) C^^^SWlc4!ilSM»§e?flcBe«$tifev:^^x>y\>.'9---K:f^;iT 
, M^je<HCiBg$4x;/^:3M<Z)VX^x>7N>-9--$:MV^T, 03 (a) ~ (c) 
lC:^i-2/^ n U - Z/ 3 y iimm<Diy ^ ^ I/- i/ a > V>TiJi^ 
i-So 05 (a) ttS/^ :i l/-i/3 >^cJ3^^TMV^fcv;^^'x>7^>i^--S:a^'r 
0"efe»;, 05 (b) tt, 05 (a) {C:^-r'7>5>i7X>A>-9--lCj:SDOF# 
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a) ~ (c) iz^-tm^t.mm'v&^. -r^*?-^, \yyxmamNAt)^o. st- 

feU, S^mS m2 (a) #M) ^'^O. ST'feU, I^AM^^^'^s i n* = SX 
NA=0. 4 8•^&S^A^S31&$:MV^^, 
[0 0 9 8] 

05 (a) (C^-rJ:o{C, 3M<Z)t;^^x>>'\>-9-- 1 1 OTb^^raPg (A^- 

7^-11 2(Z)i(ig mam) ^Wft^H. W/L = 0. 4-e&So 
[0 0 9 9] 

0 5 ( b) lC^V>Ttt, /t^->^{^l|RS:^fbS-&fc^-^lC^3Jt-S, 3 
^y^^ jiyj\y-ir~ 1 l O c^^) t>(Z)cfJ:^tC'6i^-r-g> x'>?.^n:>yN>i^-- i i 0 tc 
J:SDO FiltttSr^LTV^So 04 (b) IC^fD O F#tti: imiltC, 05 (b 

v>^^x>/\>-9-- 1 1 o(Z)^^i>>7^f- 111 Bm±(Dm(omm) rh^xx ( 

2Xsin^) (5/^ >^#T-lii^0. 2 0 u. m) Xlt^ (Dj&mcDm 

(DL^K. DOF#tt*«Mme5tC^<;&So 05 (b) iZ^-t^OiZ^ A 

i?->r^liSSIR*^ a,/ (2 X s i n (Si«JO. 2 0 a* m) IC X / ( s i n ^ 
+ NA) (*«;o. 1 8 Atm) ®f&l!t5:iD;ifcM-efe-5#-a'lc=foDOF<Z)fii:*:'fii*^ 

[0 10 0] 

•rtstt>t>. 3M(Z)-e.;^^ni>A>-i^- 1 1 0}«)^SgS$tiT^S>'N°^->lc^b 
t^^AlifM3l6?:ffJ&e)#^, A^->fSl®{ilR*^a,/ (2Xsin*) (*«J0. 
2 0/ini) T-fe-Si: DO F(Z)^:^'fii*'J^^-r-2>o S ^ tc, - >raSEItR*^ ;i 
/ (2Xsin*) H-nXA/ (sin^+NA) (nit^f^m T'feoT^D 

oF<Da:^ffi*^#e>tis. mmmmmizmm:^nr:L'7:^^:i^ynyv- 
ti^^rjt:s>j^^-yizMvxmAmm^^n^jt^m^izi5i^^. ^-7 it -i37.\zu 
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[0101] 

1 0 1 i: UT, vxt5'Jc>/^ i i oo i-pJc 

^(Dfi^ahli, ^A^Jt-> 1 0 1 (D^^@i/:7^- 1 0 1 B (O^ 

1 1 0(Z)^tgSy:7^- 1 1 1 B) ©cti>(>;^^e>, ;i/(2Xsin*) +n 

[0 10 2] 

06 (a) ~ (c) l±, v:^^X>/\>-+J-- J; y ^SiA^->(Z)DO F#'|4 

t)'^izmiz^±-r^^oizm^ytm^^'^^-y mm^-^^-y) fj^mn^tixfj^^ 
:^nm<D'7'7.i^/^^-y^^ti^ti^-t^mmx$>^o 

[0103] 

me ia) izB't^^iz.^m^mi 1 i(D\Hmiz^mty-7^- 1 1 2 cm: 

W) A^lgt^^tlT^^ 1 10 (ipM : L) 

-1 1 2 (D^jL^ti^ tomtit (2XS in*) J|lti;tfeg{C, ^^ICcfcU^^^ 
$ti^VA7t^§:itoif£ijl3t§|$3b^P>«:Slll7ikllI«f3l&^^A°^-> (f^K^mm^^ 
^-y) 113 (ipirD) Srigg'T'S^^tCioT, 1 1 0 

(Z)DO F#'{47b^|pI±t-So 
[0104] 

®6 (b) ic^-rj:e){c, ^jt^fespi 1 1 1 1 2 

^4xT;5;Sv>^.^x>7N>-9— 110 ^ - 1 1 2<D^ib> 
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fJ'^m:^it^X (2Xs i n<p) +^/(sin*+NA) iltlfe^«(C, M^t 

2«)|ift!j/N°^->) 114 ((iS:D) S:@ggf "SZLhtCfcor, 'r:^^:siy/\y 
•9-- 1 1 OcODOF^-ffi^&^flaJit- So 
[0 10 5] 

0 6 (c) izm-t^oiz, me (a) ^cmi■^il&>'^•^-^'i:la6 (b) ic 
^'tWSfy/i^-yii^^^-t^:iiHz^^x. 1 i o<^DO 

- 1 1 2(7)tf:,(>7f)%P3 A/ (2 X s in*) ^tl^SiMfCH 1 

)i&i§^>'N°^-> 113 ^mm-t^umz^mi^^^- 1 1 2®tfiiC>*^ej (2 

Xsin*) +A/ (sin * +NA) Ittl^fefilCH 2 ?j>:llIff3fel§^>'N°^ - > 
[0 10 6] 

i^e, mmitmmi^X\f^^t>K m2(Offiftl;yt^5e->i l 4<7)tfivi>A^^ 

1 1 0 A^e,3^^A^-5:^^f^I^C) A/. (sin*+NA) UltlfefeMlC, 

>®cfi>i>*^e> A/ (s i n*+NA) (DiBWi-r-Drntir^umz. mmzj^i)^^ 

$4^^V^Tf■^S:^o^jli^S*^e,;3:S||4, ^5, ^6 • • • ®ia«f3fel§^>'N°^5? 
- > ^ - > i: L TiBM-r S i: % ^ ^ L 

[0 10 7] 

[0 10 8] 
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^L^o n-t^/'^^-y) izM fZ-'t ^ m^ <D ^iz&.m y y it- ^m^x -7:^^31 

yj\y^-mmii-t^:iiiizj:tj. mm^<Dmytii^^< Lxmm^%:. \yV7. 

ISM/^ ^ - > J^fi^-r -5 m-^lC l-t e :&j£T' ^ S „ 
[0109] 

TV^S„ :R^6<J{Cli, 07 (a) \L^^^7.^\%. jgjgffiS^ 1 6 0 ©±lC^$i 
1 6 1 *'50^RStlT«:So ®7 (a) tCa^f^l&^Mr^-^ 
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r^m^iz^c^^mm^^^BLx\f^^o M^i^mizit. mi (b) izmir-^^s^ 
it. mm^m^i 7 o<D±izmmL<D^mybJ-^9-'y 17 i-fymm^tix^£^o . 
^fe, 07 (b) izB-t9t^m^^it. ^m^^-^^-y 1 7 i(Dm:^\^izi3i-i^ 
^^m^^x&^x. I hitm^^m^^izi5i'f ^^myt^'^'$i~y 1 7 icDctiyo 

i:>t*^5t-S3t^^T'feS„ 0 7 (c) it. 0 7 (a) ^t>*|g7 (b) 

KI^I" v:^ ^ icM b Ti^i|@ L Sr^-ffc $ it ^ e,m^®^#T'm3fe S:=ff ^ o ^t^^-a^ 

ICiSltS, ii3^'f4 (^#:61l{C{i)^3S;Kl a&t>*I b) (Dmt^^y :x V- n y 

= 19 3nm) ^MX^^^J, UyXmaBNAHj^O. 6T?&Sc inf. 13 7 (c) 
[Olio]. 

07 (c) iZm-t^^lZ. 'fe=mi/7^-§:Mv^fe#-^> ^ipiLA^g 0 nmT'^fe 

^vmi'Vxh^u-^:^iz^\,^xitmmi^f}^9 o nmmmoyi^m^^^.^-yiz^ 

[0 111] 

m^. 0 6 (a) - (c) iz^-t^mizmiffyt^^^'<^-'yiimm't^:ihnz 

m-t^o 08 (a) li, i/^ l/-e/3 >{CfeV^TMV^feA^-> i^yts^/i'St 

-y) ^wi-rmx:^^o A«:6!ncii, 08 (a) ic^-ri:e>{c, ^^iJDifeSiJi 1 1 
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^n-D ^mytM^ e> ^ s n i r^^m^^ig^ a ^-y cm ®ffiSf>'>° - » 

1 1 3jb«ieS$4xTv>So llirj>:ia#f3fe^^/N°^--> 1 1 3®cftii>*^e) ( 

m^^-^^-y) 1 1 47b^SB®$tiTv.v-5„ zizi-e, v:^i^x>7\>-9-- 1 1 0® 
ipg$rL, h^yy^-i 1 2®<iiS:w, H i ^>cIm#f^l§^>'^'^ i i 3Rz:^m 

27^llItf3fe^^A'^jr-> 1 1 4(Di|liS:Dili--5o 08 (b) li, 0 8 (a) JC^ 

it. 08 (b) tt, 0 8 (a) ic^t/-^ii-yiz.Mhx^mxRz:^^mY^^^ 

{SIX^OTI|Y(coVATv>y t:°>^L^0-??feSo i^, y ^ a-U-t/ny^mt 
, L = 1 0 0 nm, W= 60nm, D=70nni, (A r F3tM) (D^^X- 

= 19 3nm, l/>Xg§PfS:N A = 0 . 6, sin^ (*:^Aj»^)=0. 8 

xNAiibfco tfc, mir^ia^3i£i^*A°^-> 1 1 3;5tt)f|g2r^iii#f^^^7N° 

VX^'X^A^-!?-- 1 1 0 ^C^lSLT?^figStl'5/^°^->(3D-^^^ (ifii) ^10 0 
nmhLTV^So 08 (b) {C^V>T, ^iSMttD O F Sr^UT VxS i:^ 

IC, .iSAtt, IEIflX= X/ (2 X s i n (3i?jO. 2 0 ytt m) , ggil Y = ^ / 
(sin^+NA) (,^0. 1 8 ytt m) (D,^,$:^L/TV^eo 08 (b) fC^-TJ: 
e»ic, J*lA^c:fev^TDOF^^{^t$ft:A:^i:^)'!#bnTv^SZli:*^4^•Jb^<2>c fja;*)-^ 
, 06 (c) \zm-^^7.if\z.X^). ^^f^DOF#14*^#e>tiS:ii:A^IIIIT'$ 

[0 112] 

tfe, 06 (a) - (c) {Ca^-r^SCllI^)fe|g^A^->§:igat-^ri:lc 
S;fe^?)^c, 2^J^^re#*^08 (a) ^ca^'r>''«d^->S:fflv^TM^•S^^^#T'l^ 
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[0113] 

09 ia) it. UyXmaWi^A=0, 6, sin* = 0. 7XNA(Z)3fe^^ 

# (^<Dm<D^mm8 (b) $:«V^fc:^^^C^3^■^SDOF#'[4(Z)S/^ 

(2Xsin^) (,|^J0. 23a m), SEItY= A< / ( s i n <^> + N A) (,1i?J 0 
. 19;£tni) (DM^mLX\t^:S>o 09 (a) {C:^^- J: e) IC, ,1^,A^CfeV^TD O F 

[0114] 

09 (b) lyyXmum.NA=0. 6, sin0 = O. 6XNA<D3fe^^ 

# (^©fa(7)^#li0 8 (b) tmm) 5:Mv^fc^^^C^^t■5DOF#'[4(Z)>>^ 
^l^-t/3>^m$:^-t0T'fe-5o 09 (b) lCfcV%T> ^-^lAli. iSll6X=A/ 

(2Xsin*) (J^O. 2 6 8 A m) . gEilY= ( s i n ^ +N A) 
0. 2 0/im) CD,^.$:^L/TV^^o 09 (b) {C^-fJ;e)C. ,^,AIC feV^T D O 
F ® t$ if *:^'fii*'^# ^ tl T V ^ S z: ^ -5 . 
[0 115] 

09 (c) li, l/>X^PlgS[N A= 0. 7, sin* = 0. 1 XN A<D^^^ 

a.l/'-t/a>^:§|S:^-t0T'fe-5o 09 (c) K^\>^X.\^.Ait. mmx=^X 
(2Xsin*) (^0. 1 9 6 Mm) , l®ilY= ( s i n * +N A) 
0. 162Am) <DA^^{^X\f^^o 09 (c) tC^fJ: IC, ,^,A^CfeV^TD 
O F ©t$lf P> tiT v^ ^ 3 o 

[0 116] 

Sr^-rS^^&ffiVN^Jg-^lCfett-S, IlI^3fe^^A^->tC<fcSDOF#14<Z)|oI 
±^mS:i>^ ^ l^-S^a >{Ci: ^JWffiL:fe*g:^^Cov^TH^i^-r-5o 010 (a) 
~ (c) (i-etl-rtl. 2/^ rL l/-i/a >^CfeV^TMV^feA^-> (VJ^^^A^- 

>) S:^-r0"e&So 

[0 117] 
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- 1 1 OCD^tf^i^fjt^o ZLZLX% x'^^7X>y^>■t^- 1 1 0 li. ^(D^mj^^^ 

^-t^^m^mi lit.. 1 1 0 (D^^miz^mytm 1 1 1 

j:oT^»;H*tl<5i:e>{C^l-t^tlfeft*Bt/7^- 1 1 2 ((taW) 
$ti^o 010 (b) (c^^-Tvx^ BIio (a) tc^-r^;^^^x> 
110 IC. sine = 2Xsin^ ^Alt^) T'^StlS^^Q 

T'llI«f-r-5IlI^3fe$:l8^$-B:-5l|liS^I@I*f^l§^>'N'^-> 1 1 3 7i^#itl$ tlT^* 
©T'feSo l|H5^[lI^3tl§^A-^-> 1 1 3«^5li^A^->T'&»;, 

^(^ipsliDT'fe^o 010 (c) izm^^y^^ ^-^^ -yii. 010 (b) iz^-t 

v;^^X>/\>-b-- 1 1 0^t>*||li5kia^3fe#§^A3f-> 1 1 3iZ. s i n 77 = 
2 X (NA+ sin*) (0 : ^?4Alt:^, NA : l/>XMPt!t) "e^^tlS^S 
r?T'llI^-rSIlI*f3feS:^^SiirS^2i«*cia^3^6l8^A-^-> 1 1 4 

%)(Z)T'feSo rz:T% l^2^?:iii^^i§^7t^-> 1 1 4 ii^i!g3tA^->-e^y 

CO 1 1 8] 

010 (d) lii/^rLb-2/3>lcMv^;fe)t^, :Rf*:6<ricli^=^^|^$:a^t- 0 
T^So 010 (d) {C^-rJ:^lC, ^=^3^M(^)^51^#>S:tMif^#li^ti^^no. 

Al*^3t®^A*f^ * (CMLT, 0. 6XNA<sin*<0. 8 XN Att^^i) 
iL-Do -erT'> lll?^ia#f3t^^A^5l-> 1 1 3;&Ufm2?i>CllI#f3fel§^A^-> 
114 (©gefi§:S^A?)efei?)®^AIt# * bTli^®±^:$)-, y s i n 0 = 
NAX (0. 6 + 0. 8) /2 = 0. 7 X N A T'^^ tl-5i{4AJW^ 0 V^ -5 =b 

[0 119] 

010 (e) tt, 010 (a) - (c) (7)-etl-?'niCm-rv:^i^A^->lCM 
L/Tm^0^ffT'S)^$:^f^o^m-^C#V^^x>A>-9-- 1 1 OtcM^SLT 
^C-S>fe^Si)-^CDt/^^b-i/3>MII$:5^t-0T'fe-6o 010 (f) 

it. 010 (a) ~ (c) ®^tl^*VlC:^-rv>?.^A^->tC*fbTm^«>^# 
T'^^^tr^oT, #v:^^x>/\>-9-- 1 1 0 ilM/^^-SfllaO. l/imCDA^ 
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L = 1 8 0 nm, W= 60nm, D=90nin, (A r F^M) (D 

?g;R;i = 1 9 3 nm, UyXmnWLNA=0. 6. sin^ = 0. 7XNA=0 

10(e) ]kx:^mi 0(f) m(Dmm^^-t (a) , (b) ^tj^ (c 

) it^n^nmi o (a) , 010 (b.) Az^mi 0 (c) c^-tv^^^a^- 

[0 12 0] 

miO (e) tCa^fi:e)lC. 010 (a) — (c) JC^-t^T®v:^ - 

9-yi 1 ziktf'm2iikmi3x%^&f^9-y I 1 4 (0j^»$:5&^^^-^•Tv^^v^„ 

0. 1 /ct m ( 1 0 0 nm) ®7N*^-><Z)?^^{C|3l"t-5iS^#^?SSliO 

. 2^;gT'^'5cDT% iiir^iatf3^l§^A^-> 1 1 3.^tJf||2r^ia#f^#§^A 

9-y 1 1 4;5)^«?#$tiTU'i^':^ hce^3tl^VN3i::;&^4)-*^<5o 
[0121] 

t.t=.. 010 (f) tc5^-r<ke»{c, ^i^km^%%^j-^^-y 1 1 z:BLtf-^2 

7^5^ - 1 1 2*^t8tt?>ti3tv;?.ir3i>7N>-»j— 1 1 0 ^l^^cmtf^lg^A^ 
1 1 z^rj^2^km^%^^^^9-y 1 1 4 ii^^tc-ggffl-rsziiiic j:oT. 

[0 12 2] 
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0 ( c) ^C^i-v;^^'7^°^->^CJ3V^TIa^^#§^/^°^-> 1 1 3 Xii 1 1 4 © 

^m.^mt^'^r=.m^izi5vf^. vx^x>/N>i^-i i oic^^suxj^^s^i 

ift^7'yyi-~^^^m'V$>^o ^7t, i/^=i-U-i/3y^mi. 010 (e) 

Rv^ if) (Dm^ummr-i^^o 

[0123] 

011 (a) it. mio (b) iz^-t^^^/^^^-yizn\,^xmirkmi^ryt^ 
^A^-yi 1 3tf^^myy^ - 1 i 2<Dtfv(>*^e>SEiiP iiin^t^fiiciBg^ 

tlTV^€>#^$:^f a-efeSo 01 1 (b) ii, 01 1 (a) IC^fv'j;^ 

i^A^->lcMbTi^^P 1 $:^^fcSi±J&*^?,il3tSrfT^ofe^-^{c^ltS, iff 
j&(DDOF(Dmit^m^mX*&^o 01 1 (b) lC^-rj:e)C, £EilPlA\ SI 
M^A,/ (2 X s in*) C J: y ^«be>tl-&^2 3 0 n m(D i: # {C D O F ©-filjb^ 

[0124] 

011 (c) it. 010 (c) {C5^t-TX^'/^•^->^CJ3V^Tll2^:^IlI^3fe^ 
1 1 4;^)^||17^IlI#f3^^^A^-> 1 1 3(Z)cfi^(>7i^^ggitP 2||4xjt 
^g^c@Bg$tlTv^-5fil^§:m•t07?fe-5c ^^T, '6iffiS/:7^-l 1 2i:||l 

ri*:iatf^^^/^^-> 1 1 3 ^©^(DSEItii^i/ (2 X s i n *) (^23 On 

m) -efe-S. ^fe. 01 1 (d) It. 01 1 (c) {C^-r'7X^A^->{C*fb 
TISIIP 2 $:^>fb$-&^*^^S3^$:=ff^o^®-^lCfel-j-^, tffMcD D O F CD^^fb 

$:^-r0T'&So 01 1 (d) iz^-r^t>iz. m.mp2i!)^. mm^^y (sin 

* +NA) IC J: y ^tt)e>tlSSi«H 9 0 nm(Dil^iZDOF(Dmf)H'S.iit}^-i^lZ^ 
[0 12 5] 

iuyx^jL^^m^mmfi'^^msr=.\-fmtix\f^^ytm) <Dm^if^x. uyxm 
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&^ai/7^-x^iv;?.^x>/^>■t^--(otfJy^>;^)^p> A/ (2 x s in*) mnr=.&. 
>i>*^e>A,/ (s in* + NA) mnr^&,mizm2ikmm^m^^^^->i:mw:-t 

So 

[0 12 6] 

v^T, iii#f^i§^A^-><^iBa^a®ft=^^H{covATmBB-r-5a 05 (b) 
®^^^cIlI#f3^^^/^°^->*^'I^x^oTv^e^^AWt tv%o «jaiH« 

- ><D ^ o T V^ S en i: $ e> ICif * L/ V^o 
[0 12 7] 

m^^^^'^^-y<otpj\:i^i}^^ (sin^+NA) mtit=.um.x&^o 

(;L/ (sin * +NA) ) /2{Sltlfe^S-efeSo *fe> ,^0 P®MMfCj3J-t 

s^itiBa^att, *o PJ^)^e>ll|{R!^^c (sin<^+NA) ) y-Amntcm. 

ffT'feSo Zl®-^®^*&iBa^a{Cj^*tifcMJ|!cJC^2i5^I@I#f3tl§^>'N°^-> 

/ (s in0+NA) ) X (3/4) — (A,/ (s in*+NA) ) X ( 

5/4) ®^Hlc||2r^[ii^3tl§*/N°^->7b^iR^oTVN-g>r LV^o 0 

11(c) (Dm^hmmoy^^rxmm^m.^^tsi:^r^m^. mi^kmmytm^ 

A^-y(DtpjL^t)^^(DSmtf^l 4 3 — 2 3 8 n mCDfgffllCll 2 7i}i:IlI^3ie^^A^ 
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[0 12 8] 

^m<D^n'etm(Dtpm^mit. .^,op*^e>Mfi!l^c (a,/ (s in*+NA) ) 

b ^ V ^5? - > U , fio SjiSBS^fi 5: *feOfri3^(^)-'?t>f (^) cfP^fe 

A) ) X (7/8) — (A/ (sin0+NA) ) X (9/8) ©fSHJCfl 2 7^5^ 

SEid^U 6 6-2 14 nm(Z)|gHlC^2fikJlI^3t|g^A^-->C0tf»^i>*«#^E-r-& 
[0129] 

n 1 i^^tatf 3fei§^>'N° ^ - > (CO v>T fe. n 2 7^iiitf7ti§^>'N°^ - > mmiz. 
miikmm^^^j^^-y<Dmmmm^m<Dnmi^ (^y (s ih^+na) ) 

t^:r.ii^'^is-^i^\,\ &sv^^i, lliri^ia^3fel§^A-^->®«jgiBg^fiii^ 
A'$i-y(DMMmU^M<7)mmiz (a,/ (sIh^+na) ) /8||tifc— ^(Z) 

tpm^mz^^nr^mmzf$iJkmmyt^m^'^^-y<^^Mm^&:it.ijm^ 

[0130] 

X/ (2Xsin^) - (^/ (sin*+NA) ') / AfS^^X / (2.Xsin 
*) + (s in^+NA) ) /4 ^•^®|gHClR^oTV\Sr ilAW* b 

01 1 (a) <Z)S'^i:im»®^f4^TT'Mm^$:^f^o;t«-a-, ^ir^tU^ 
-ef^gi/^iJt-^ttiiOTb^ejOSE^Tbn S 3~2 7 8 nm®|gH 
^CiR*oTV^SZ:fc*W* bv^„ miri>:lii^3^^^A^-><3Di*i>(>tt 
> fil^Bt/7^-®I^'^C^*^e><^)iffi^l*^^/ (2Xsin*) - (X/(sin* + 
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NA) ) /Sft'iDX/ (2Xsin<^) + {7./ (sin*+NA) ) / 8*-e 

h<OW.mff^2. 0 6-2 5 4 nma^mM\Z^^-t^Z.tiimi^ LV^o 
[0131] 

(D^Xt^t. mXltmQ (c) lCa^t-j:e)J&^27i?CllIif3t^^7N°^5f->^T'*^# 

^^4 r^mtf - >^*^#^tt- -s^-a-ic tt, n 2 r:^im^^i§^/\° ^ - > 
4 r^ia^f^tH^/N" ^ - s ti s r i: *w * L VN. 

[0 13 2] 

;R^6^tcii, m^%m&^'^^-y<Dmmmu^ut.nm-^^^mz.m<D^n9- 

A' ^ - > §:igg b T t; J: V ^, 
[0133] 

[0134] 

01 2li||2(D|IM?^J|{C^S7>i- h "TJ^^CO^BH-e^So 
[0 13 5] 

® 1 2tC:^t- ie)lC, 3lj@tt««2 0 0(Z)±lCli, {C <fc U tlS^ A 
2 0 1 7b^|gtte>nTVNeo ^/\°^->2 0 1tt, S3^7t$:SP^6lJ{CSig$ 
'^^^i(DmM.m^m^^^i<Dii(^m%m2 O l Ai:, '6^*Bi/-7^-2 0 1 B.i: 
A^e>^^$nTV^So Hi ®^3l3fcgP2 0 1 Att. ^7N°^->2 0 1 
S:^&LTVAS„ ^ffii/7i$f- 2 0 1 Btt, ^/^^ - > 2 0 1 ©M^^IC Hi® 
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Bit. m^itmm^mm2 0 o^m^)rif^:r.tiz^^xmm^n^o mm^m 

^2 0 0±lCj3l:t'S±>'N°^-> 2 0 1 (0^^i/'7^-2 0 1 B (Dfp^t^tf^^ X X ( 

2xs in*) mtir:L^mzit. m^%^mm^-^K'Dnmz^i)m^-^M\i^ 
m cD«^7\°^--> 2 0 2*'^. ^A^5?->2 0 1 ii(Dmiz.m^m^W:tij^oizm 

ni^tlX^^^o *7^, 3gjli'[4«=K2 0 OJlJC^Sl-t-SH 1 2 0 2® 

cfyOA^e) (^A°i5f->2 0 l;^)^e>^^*^-5:^l«I^C) ;i/ (N A+ s i n *) iiti 
fefi^gtCtt. ^)fe3^&S:Ia#f3•ti:J.o^3t^cJ:»JK^$n;5:v^|g2<D^iS&>'^•^-> 
2 0 3 7b\ H 1 (Z)Se!j>'N°^-> 2 0 2 t.<Dm\,zm^^^^^ti3:olzmVf^tlX\>^' 
^^T, lll<2>ffie&A^->'2 0 2^r>*||2(Z)ffift[;A°^-> 2 0 3 li, ^3^6 
)t$:g|$:9*6!;iC3gjg$-&€>l|2 ®^j®^$:^i-ell2 ©^3t3tS*^e>#^$tlTV 

-So 

[0 13 6] 

. *fe> ?^;!gLfeVNA^->c^^?S7b'5 0. 3 X ^/NA<kU <^oA/N 
AJ:»;=b/J^$V^:^-^, -filffi ^ ^5? - , 
0) tfi^CiN tcigg L T =fe i: V N L X ^ ® M iis^ IC SBg L T =b J: V A o 
[0 13 7] 

^/N-^-XO^MA^ejCOlEilTb^A/ (2Xsin*) jeJlT®^HtC#:jit- 
*W^LVN, -TJ&t)-^, mi«5sCia^3t^^A^t->i&iB«-r-&fc«)lCtt, -Kffli/ 
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[0 13 8] 

> 2 0 2^t;i|2(^)S|^j/\°^-> 2 0 3 x';^^y^°^->*^«^$tlTV^§. 
CO 1 3 9] 

-fi^Bi/:?^- 2 0 1 B jS^BPSr^i^f 

*g<z)K# iM.i^mizi,tn^(Dummi)- ciso + seoxn) mpj.±r'K^ (2 
io + 36oxn) m&>r mLn\tmm) htst^mm cfe-s, 

[0 14 0] 

^fe, Hi cD4^M3tSI$ 2 0 1 A;s:t>*||2(^^ii3^gp i ^t>*lg2 ©li^A^ 

->2 0 2s.t>*2 0 3) (D^n^n^mM-t^^L. myt^^mM-r^^titm 
&^(Dmm (M.i^mizitnm<D^mmfj^ (-so + seoxn) mpj.±x*R'D ( 
3o + 36oxn) m&.r mi^ni-i.mm).trjt^mWi) \z^^. 

[0141] 

ll2©||ig?^^,lC iSil, ±A^->2 0 1 iS^'mi(D^m^^2 0 1 Atfil^B 
i/7^-201B il*^e>fi|^K3tlTV>Sfc«?), m^iy-y^-Z 0 1 B SrJljgLfc 

3i&fcj:oT^3t^s.tjf|^icD4^it3^6gP2 0 1 A^m.mht:i%(D^n6^^n^m^ 

[0142] 

m2(Dmmi^m\zx^iL. ^>'i^->2 o i iittgrjic, 4g3gi@^(3Diii 

^tJJ||2(Z)|i|&A^-> 2 0 2^t>*2 0 3 7b^gg^-te>tlTV^^„ =R<2ft6?;tC li, 
^->2 0 l®fe*Bi/7^-2 0 1 BCD^ib'tl^^X/ (2 X s i n ^) M.t\>t=.^ 
aiClll ®fflfl&A-3r-> (|gl?^Ct@f«f3t^^Ai?-» 2 0 2*^^^•t?JtlT^^■S 
o H 1 2 0 2<Z)Ef>i>7&^e> X/ (NA + s in*) iltlfc^ 
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[0143] 

2 0 3 i)^^^mytmx$>^r^6b. s^icj: ^J^¥$4^^v^ilv^e»^#T-e#^il^^/^° 

[0 14 4] 

^fz.. m2(Dmmmmiz^^ii. 'ef^Bi/^^f-2 0 1 b*^±/\-^->2 0 i<z) 

[0 14 5] 

ttc. m2(Dmmmmiz^^ii. 'fe^Si/7^-2 0 1 ^iiiffi«=K2oo 

7 * - $ n S o 

[0 14 6] 

i^, ^2(Dmmmmizt5\^^x. miMm2<Dmm^^^-y 2 0 2&xf2 0 3 
<Do*><D\i^rti^^-:^r=:\r}^mmiVx%.i:\>^o 

[0 14 7] 

^fe, m2<DmmmmKis\>^x. ^A^-y2oi^mmt^f^i(Di^mytm 

2 0 1 A®l|l (D^ii^li 6 %j^^±"eE.o 1 5%i^TT'feer LV^„ Zl 
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[0 14 8] 
[0149] 

Mftfj/N°^->2 0 2^tjf2 0 3 }Lt^^%2(D^mim>\L\%n-'(j>'^m%m.. 
\-mm.'^mm,2 0 0J:^c?^fi^$tl7^^M^mJ&^e>?^fi&$tlTv^Tt)<^:v^„ z.(K>m 

illf^X^^. mT^(n>^m,W^t\^X\%. Cr (iJ'nA) , Ta , z 

r iV)yzi-zr^ U-) , Mo (^U^^t'^) ^L<liTi ^©^MX 

9.^mtA'k^^P(t\^X\%. Ta-Cr-^^. Z r - S i -^^^ M o - S i 
XliT i -S i-^^^^'^feSo ^M^MtCf^^T, ZrSiO, CrAl 

O, TaSiO, Mo S i OXliT i S i 0^(Z)$/U =i>^-fb%$:-^*-r-5>^l^ 

[0 15 0] 

%2(n%m^mzi^\^x. 5giMttS«2 0 0±lC. 3gig^<DlSVNMm^ 
e>^-5fiffii/>'^?-|^S:?^^-rSC:i:lC<fc »J, ^^^-7^-2 0 1 B $:?^^LT 

[0151] 

^k\z^ :*:0^W#{C^yMffi$tife> (^>'^^->20l) ®M 

m.%\zm&V79- (fiffiS/7^5f-2 0 1 B) *^^l-t^*Xfe^)t{Cj:oT, MsX 
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/hy\°^5t-> (ui;xhA^-» tm^m^x^^mt. mn^mmti^mmizm 

[0 15 2] 

IS ^ P§P H <fc e) ICM^/N- ^ - > A^fg t-t e> ^ - > ©Mig^^ 

i!)^nx(DzfuyT^jv(Dm^ij^miz-t^t\i^'^mm^m^ti^o ^^x. mn^ 

^ S: ^ S ^M3t ^ e> ^ S V ;^ iJ7 A ^ - > {C J3 It S P S ® Ic-a^B ^ 

oT, glPS(^^3^Si:^®M3aiS:J>®^5SMi:<7)^T'=i> h^x h^'^^^sn 
[0153] 

f^. mmskmmizm\'^^^m%3<Dmmmit-m^^m0^i.^^ti\ ^myt^(D^ 
mzmmhx. :^mtm%^ii^ji^nmzmmytf)'^^^ir^^oizfjt^r:ii^. 
dt-ym^mizm^^iyi^7.hm (^m^miiMf^^^\yt^y^h^-^^'-y) <Dm 
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[0154] 

f*:6<HCtt, C rl^$:MVN§#-^, tiS^5f5v:^^®-7>^^A'^->i: bTtt 1 0 O n 
+:9'T'fe-5. tJ^M^-T^^^A^J^-^^rJ^^f-S^-a- 
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[0 15 5] 

->2 0 2^02 0 3) SrMVNT, VX^ai^A^-y^- (^A°^->2 0 1) 
(JDllPas mffli/-7^-2 0 1 B) S:^igLfc)t^^^t-Sia#f3fe&f§^$-l±, 

[0 15 6] 

f J&t)-^, ^3^3^^ (I| l©4^ii3t^2 0 1 A) <©M^SlC'a*B2/:7^- m 

^Mi/7^-2 0iB) jb^iHgsnfc, ^Ii5g^si?*®vx^x>7\>-t>--:^it (0 

, nip^M^^fiiffi 7 ^ - =fe tp^t^mmmm<Di<L^ tyy^-n mm(Dj^m ^ c 
^(D-e. tpJiLm^mmo^m-^tmrnz. (2xsi 
n^>) itti^&g{cmir^im«f^l§^A^->^i2SL, ^^iz miJ!?c 
ta^^i6^A^-:^coi4»i(>*>e> ;i/ (na+s i n^) mnt:L^mizm2ixmm 

A ^ - > S: SeSi- S z: J: o T 7^ 7 - ;!j j:^.^^ 5: [^a_t: S -tirS^ i: *^"5r 

miz:i5n^ mmyt^^^-^ ^ - > <Dmmum<Dmmmm t mmx ^ s „ 

[0157] 

(H3(^||Jg?^M) 

[0 15 8] 

013 (a) It. m3(Dmm^miC^^yyirh^::x^^(D^^mmV:^V. 013 
(b) tt, 013 (a) (DXIII-XIII^lC^t-tSmMST'fe^o 
[0 15 9] 

013 (a) RZf (b) {Cat'rJ:e>{C, jgjgffiS^ 3 0 0 ®±IC«, M^feJCj; 

yiE^$ti-5^'r>^<z)i7N-^->3 0 i e>tlTv^s, iA^->3 o i 
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itmioym^ms o i At:&m-yy^-3 o i b nif^'^m^'^tix^^^. ni© 
jt^sps 0 1 Ait. ^-Y >'^- 3 0 1 B ^m^)mti^oizm^^n 

S$tlTV^So -S+Si/^^-a 0 1 Bli, Mx.li3Sjatt««c3 0 0 SJiyTlf-S 
3i:lCj:oT?^f!g$tl-53 ^jgffiS«3 0 0 ±{C JSJ-tS^A'^ - > 3 0 1 ©H^iH 
tCli, a^^^^ria^^it^oS^^tCj: U^^$tl^VN-M(D«|frA^-> 3 0 2 

[0 16 0] 

(lm#f^^^>'^•^5^-» S:Mv^TV^S3i:T'^So f^. 
013 (a) ^t>* (b) iZm-ryyt h ^ IC J3V^T^±. ^/t^5f-> 3 0 1 

3 0 2 i:}^)^e3■7X^/^°3f->*^«^^g$tlTV^^„ ^fe, 3 

0 oizm-f^m^y^^ ^'^^-yti^m^-^nx\>^tji\f^^^f)m^3 imam) xth 
^m(Dm^ (;R^e«nci«#®fe*B^A^ ( i 5 o + 3 e o x n) m&.i.xK'^ ( 

210 + 360Xn) ;SJi;T (^bnliMlK) il^^-SK^) {C^So 
[0161] 

ll3®||J6?^)glCck€»i:, ±AtJt-V3 0 1 3&^fS^a>>>'^r-3 0 1 B ^r^t-t-S 
-651^5/7^-3 0 1 B S:3gj@Lfe3feCi:oT3§)feg|SS:3gi®bfc)tco-'g|J^ 

m^^'Si-y z 0 2*^^i-te>tiTv>sfe«?), MS&z^^-^s 0 2 SrjSi^^i&MiciB 
®-r€>z:i:{cj:y,^A^->3 0 io^*a'>:7^-3 0 1 B^mmi^t:Lytt.^ 

m-t^mm%^^^^i±^:iilt/^X^^. t^oT, 3 0 1 (DK^^JC 

[0 16 2] 

HSODllJfeJ^ffilCcfcS^, '£fe*BS/7^-3 0 1 B*^ ^/t^->3 0 1 
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->3 0 1 iiM!Z>''t^mytm<D^jt^mzi5n^^^mi^^o)zjy h^x h^^m 

[0163] 
[0164] 
[0 16 5] 
[0 16 6] 

^tPkizmM^m^^m^jrifx^^i/y^-^m^-r^zinzj: u 7>r h-^y^ 
^ i)^m^^nx\>^^m'^. -^i^^m^a^mMttjityyi- 
mmzmmLx^<o mzMhxmm^^m-t^mf^(Dmi&mt^(Dm^iz^^ 
Lxmt-t^o :i0r:Ltb. •^y.^^mzis^^xm^yttLmc^^^n^^^^m 

^^mmm^w^umz'D\,^x. m^%^v%i^^\>^mn^w-::>^^m^^x^^^ 
^f^ofe^-^, m^itmmnf}^^^^oym^izMLxit4¥mzm^^mi^m^w^ 
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^ ^ ^ b T T ^ & ^ ^ I c 7& o r i: Tb'^ T' ^ -5 o 

[0 16 7] 
[0168] 

m> S14lC^VNT> Ell 3 (a) JSlZ^ (b) iZm^^SO) 

[0169] 

:=^mmmo>^ i(D!^mit. mm^^^-ys o 2 (ipgrD) ^a^->3o 

1 (i|tS : L) - 3 0 1 B(Z)cfi^i>*^e> (a,/(2Xs in^) ) Mtl 

[0 17 0] 

^t^> :^mmm(Dm2(D!^mt. ^a^->3 0 i®&^it/:7^-3 0 1 b ( 

: W) COtpjL^i}^ ^ (xy (2Xsin*) ) + (X/ (NA+sin<^) )it 

ti^^gic. -g-vN^Asi:, mm^-^^-y (SAT. ^ i (DW^^-i^ -yum-T^ 

) 3 0 2®i4i>i>*^e> (;i/(NA+sin*)) gtn^^SlC, ^^)fe$:ta^3 
1tSo^3^tCJ: y^g^$4x^V>m2(D«g&A^->3 0 3 ((© : D) H 1 

^il&/^°^->3 0 2 t.(Dmizm^3^W:ti^oizmi-f^tix\^^^zt.'v$>^o m 

2a)M^A^->3 0 3 li, HI (Dffift&A°^->3 0 2 i:|^^(Z)M^g|S7b^^«^ 
[0 1 7. 1 ] 

^Umm J; S i: , H 3 (Z)||Jg?^M tC <6 mm% IC J: S D O F folJi^m SI 
[0 17 2] 

f^4> :*:^?^MtC^V%T, HI ©S^/^^->3 0 2 &iHSL^<T=bJ:v^„ 
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[0 17 3] 

ttc. 2^C^?^M^CfeV^T, -a^Si/^'^- 3 0 1 B ilHl 3 0 2 

t<Dm<Dmmwx (xy (2xs in^) ) <DjS:mcomx':^^x^m^(Dm^ 

[0 17 4] 

:*:^J^^J{CJ3VNT, -Bi^gSy ^ - 3 0 1 B i:^ 2 (Z)^f ^7\°i5? - > 3 0 3 
i:(Z)^(Z)gE{|t*^MX (a,/ (2Xsin^) ) + (A./ (NA+sin^) ) CD 

[0 17 5] 

^^T, S^^K&®^:^^'^'^^@M^t^si:v^e), Hi ®^ii&A°^->3 0 2X« 
m2®ffie&/N°^->3 0 3(Z)iB«^«icgBt--5tffM® r^e^co^iij ^iii. Hi® 
IISS?^^,T'ii ^ L fe, Hlff ^^^v'N* ^ - > ® SiJg^«® I^^IgH® z: T' & s o 

[0 17 6] 

(H4(Z)|lig?^M) 

[0 17 7] 

015 (a) it. f^4:(Dm^J^Mi^Wi^yyfh'ry.^<D^l-mmX$>*). Si 5 
(b) tt, 015 (a) (DXV-XV||{Cj3W-5|l^®0TfeSo 
[0 1-7 8] 

015 (a) ;5ttJf (b) iZB-t^OiZ. Mig'fS««4 0 0(Z)±lCli, S^JCJ; 
♦;^¥$tl^^^>*^C7)^A^->4 0 1 ;^)^|S^-t^tlTV^-5o ^/N°^->4 0 1 

0 ^m^jyvf^ztLizji-oxm^^ti^o 3SiSis««4 o o±izi5Vf^^j'i^- 
>4 0 i^MMtcii, myt%^mm^-^R^mytiz^i)m^^nrjt\>^-'m(Dm^ 
A^->4 0 2*\ ^A^->4 0 1 t(Dmizm^3^nti^oizm-^^nx\,^ 
So *i4&A^->4 0 2ii, m^^^m^mizmm^it^mmm^^'r^^myt 
Bfs'^m^^nx\>^^a 

[0 17 9] 
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3i:T'feSo SI 5 (a) ^0 (b) ica^-r >':t hv::^^{Cj3V^Tli, ^^'l 
^Jf->4 0 1 hffl«I/N°^->4 0 2 i:AN^v:^^A^->75)^«^S4xTV%S„ t 
Si@'(4»^g4 0 0^c^3^-^■'5^v::^>^7^°^->*'^?^^$tlTv^:^v^gPi)•3b^3g^ 

[0 18 0] 

^y{itits.Mmm(7)m^ (M.^mizitnm(D^mm^^ (i5o + 36oxn)^ 

&s±VK^ (2 1 0 + 3 6 0 X n) SJe^T mLnitmm) h^-5BB^) tC^S 

o 

[0181] 

^titm^mcDmm CM^i^mizxtm^cD^mmti^ c-so + seoxn) Ma_h 
xM.^ (3o + 36oxn) m&.r (ULmtmrn) trj^^m^) tcfes^ 

[0 18 2] 

h^x NS:§S^T'^S. tfc, ^/^a?->'4 0 1 hJiSlflC (gjg 
ig^®M^7N-^->4 0 2*^^^■^?>tlTV^-5fe*b, Mft!jA^->4 0 2 

i:i^#'r-5llI^^5:l§*$-B:Sz:i:A'5T'^^o t^loT, ^^n'^ 4 O l 

[0 18 3] 

%tz.. %A<r>m.mf^W,Zi.^^. ffie!jA°^->4 0 2 7b'^^jt^g|5T'fe-5fe*. 
SS;A^->gea®gaS*^lRl-hL, -e4xlCJ:*;^7\°^->4 O l Sr-g-Sb^A^ 
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o 

[0184] 
[0 18 5] 

6r^i^. Hi ~m3cD|ISfeJ^^,-eMv^fevx^x>/^>i^--^ig^CcJ;S?i^ll, o 
[0 18 6] 

tfe, l|4(Z)|^igJ^^|^Cj3V^T, ffig&A°^->4 O 2 il^S^3i3l&ai5<©5Sj©^ 

«6%j;jilJi"eE.o 5 0%jei^T"??S>-5zii:*W^ b^^o :r.<DJ:olz-t^li. ti^A' 

L/* e)3i:S:R&jiiLoo, El^^tlC j:SDOFlRlJi^:^$:5tlllC||3^T'^-5, 
[0 18 7] 

m4©||^6?^®,^Ci3V^T, ^i®'[4««4 0 0±lC, V^^f^jb^ 
^^^&^B>>y'^-M&?^^-r<5 3i:tci U, ^/i^->4 0 1 ttst^^mtyy 

[0 18 8] 
[0189] 

01 6tt, m4.<Dmmmm<Dm^mizm^-7^ h-^T.^izisvf^'^T.^j^^- 
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>(Z)¥®EIT'$>So mi 6^C^3V^T, Ell 5 (a) J^Zf (b) iZ^-r^ACD 
[0 19 0] 

:^mmm<Dm I (Dmmt. m^7n'^->4 0 2 m-.B) f)^. ^a°^->4o 

1 : W) *J^^Si/ >'^-(Di4iyi>*^e> (;i/(2Xsin^)) iltlfe^ 
S fg e> n T V ^ S 3 i: T' & -5 o 
[0191] 

^fe, ^Mi^moymz(Dmm%. ^/n°^->4 o i ^i^s^^B>>7<5?-<Dtf^c> 

(2Xsin^) ) + (A/ (NA+sin^.) ) Unfe^StC, "g- 

VN^xSi:, m^J^^-y (i^T. m 4 0 2CDttiy£i» 

(A,/ (NA+s in*) ) IttLfe^MlC. M3t3t^im#f$-ti:-i.om3^{Ci: 
^;«^$n^V^||2®^ie!J7^°^->4 0 3 (ipg : D) ^"J, |g l<Z)Mft!l/N°^ - > 4 

>4 0 3tt, ^KDm^j-^^-yAQ 2t.nm<D^m%mti^hmi^-^i^^o 

[0 19 2] 

:*^?^MlCcfc^i:. ll4®||J6?^ffilcfcl-:fSia#f3t{Cj;SDOFfBl_t^^$:5i 
[0193] 

*iSJ^MlCfcVNT, ll2(Z)«^A^->4 0 2 $:iESb^<T=fo,l:VNo 
[0194] 

t?^, :^|s:^?^M^CJ3V^T, - > 4 0 1 i: 7^^^^B>>7 ^ - ^||1 

>'^°^->4 0 2 iK^r^CDlgglA^MX (A/ (2Xs in*) ) CDifi^CDffiT'fe o 

[0 19 5] 

t.f=.. ^fc^^^Mlc^svNT, ^/'N°^->4 0 1 i:;^e&^ii/7^-i:m2(DMS!j 

>'\°^->4 0 3 i:(Z)P^CDSg{|IA^MX (a./ (2Xsin*) ) + (NA + 

s i n*) ) <Z)ja^(Z)iitT'feoT=fottfi^®^^*^feSSS^DSo 
[0 19 6] 



5 7 



£BIE# 2003-3043738 



#2003—037845 



[0 19 7] 

ffl V % y \- ^ - > ?^ ^ ;!r ^ o V > T 0 ® S: # M L, ^ ^ ^ f -5 c 
[0 19 8] 

Ell 7 (a) ~ (d) itf^5(Dmmmmizm^^'^^-ymm:^m(D^j:m^^ 

[0199] 

Mr.m5 0 i^m^vr^^. mn (b) {c^t-j:e)tc. ^^inxMs o i®±jc 

[0 2 0 0] 

?^{C. 017 (c) fC^i-J:e>lC, *^^(Z)7:i- hVX^, 01 (b 

[0 2 0 1] 

mi 7 (c) ic5t"rxs7?mv>-5-7^ hvx^^jSiStts^i 0 ojiictt 

->1.0 Hi, S3t3t&aS:9'«HC3gi^S-B:€>lll (Z)^jg^$:^-r^mi ©^3^316 

spi 0 1 AH. umt/y^- 10 1 B i:3^)^e>«l^34^Tv^-5o ^KD^m^mi 
0 1 Aii, ^>f >j{^(©&=ra^>7 3?- 1 0 1 B ^m^)mti^oizm^-^nx\>^^o 
^mtyy^- 1 0 1 Bli, m^itMM^m^ 1 0 0 ^m'')rif^^}nzj:^xm 

^StlTVx^o jgiStt^^l 0 0±lCfett-S^A^-> 1 0 iCOMMfCli, 
3l6$:ia#rS-&E.oS3tlCJ: ym^^SIXJfcVN-^y-^M^l/N'^f-^ 1 0 2 iA^ 
-> 1 0 1 i:<Z)ISlC3S3^S|J$:S^tf^e)lc|8J-te>4xTVNS. l 0 2tt 
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[0 2 0 2] 

017 (c) izB-tm^jimvit. mAmmyt^m^m\f^x\yi^7.hi^5 0 2 
-So SI 7 (c) izm-t^oiz. mmninx' hti^mm-t^iz&i) 

5 0 2 (D^M:^)' 5 0 2 a (Z)*iT: $>-5o 
[0 2 0 3] 

?i*cic, 017 (d) iz^-t^^K. \yp^hm5 0 2izMvxmm^n^j:^x 

mm^^5 0 2 a ^^^■t^:it.iz^^). 1 0 1 tMJ^t^ \yi:^y^ h 

5 0 5 ^m^t^o 

[0 2 0 4] 

f^5(Dmmj^miz^:s>ii. :^nm<Dyy^ h-^:^^ (M^i^mizitf^ 1 (Dmmmm 

- (^PS) Sr^-r<5-v'X^X>A>-9-- (^/N°^->10 1) tt#^S^C^V^ji 

izMLx. mmr.mxmm-t^(Diz-t^f^m^:r.:^j]y^-ffim§i^nso ^r^. 
izmMytm<D7'y^-ij:^^mtmnx\f^^r=.i^. DOF<D-m^^wmj^^-ym 

[0 2 0 5] 

i^, m5(Dmmmmizis\^^x. mKDmmmmizgk^y^ h-^x^ ^m\^^r^ti^ 

[0 2 0 6] 
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[0 2 0 7] 
[0 2 0 8] 

\'^t:L^AMmmzi5\>^xmm^^i^m^mr=.-t^xmn(Dmm:^miz^\>^xmm^ 

-So 

[0 2 0 9] 

mAMm^^mtLx.^.^M^m^^^m^. ^Ammtmm\zmm^n^ m 

Amnti^^^'t^:r.tnztji^^ 

[0 2 10] 

018 (a) ~ (e) It. mm^m^^^miz^^mm(Dm^iz%mifr^^^ 
A^-y<Dmw^jtmmmn^Miiix^^j:oiz:^mmm^i)^Mmi^r^. ^Amn 

[0211] 

018 (a) it. m^mm^nr£om^izi5Vf^mAMn<Dm.m:^m^mvx 

V^-g>o 018 (a) IZm-t^oiZ. tl^M^tC J3V^T^i, H^^TOP^^Sl*^ 
It^^li, P^SS l^Of^ilS 2 1CJ; ymmStlS S= (SH-S2) /2(D^ 
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mXMn *tisin^ = SXNA= (S1+S2) X N A/ 2 T'^^$ tl^o 
[0 2 12] 

it^otx^fjt^^. -a■v^mx.^i:, mxmn't' s i xna^s i n 2 

[0 2 13] 

n<l>t)^s in *<NA/3 hlfJt^m^. y'y it - :^ :^m'\^0)\^±^Mtim^tirji 

y^-ii7.m±mM(Dm'^n^m<D^i!)^<^m^^nx\i^^z.iii)mtv\>^. 

, S^lC'g|«-r'5)l&^*^ s i n *<NA/ 3 il^S^AW^* S:■^^LTV^S# 

-^ic ^(D^^t)^ ^ (DmxM^^mm hxmmts^mnnyt^^^'^ ^-y ^wti^ ^ 

t^^oT, ^Alf^*©«/h:^|l±s i n f =0. 4XNA-e 

®^m^cfflv^^^l<5MAl^# ^ (1 + 02) /2-efeSo #v^m;^^i:, ^a 

t^^*^±sin* = (0. 4 + S2) X N A/ 2 T'^^S tlSo 
[0214] 

SI 8 (b) ~ (e) tt-etl^tl, 4ISM^S:e>&e)^-^lC^J-t-5^AI*^® 

ipj.r. ytm^jd^tmir^) ^mj^.t-r^xYm^^^m^^x^A 
mn^nm-t^. M.<i^mizit.. Ammm(om^. :i(DXYmnmzi5i-f^xmjk 
t]^Ym<D^ti'etit^nt3:^^'^^-yizMi^xuAmn^mm^tr^o f ?5:t>*> 
, ^x^nit%m^^i>ti^'^^%mt.x<D^miz^^x^m^n^<Dxrjt<. xm 
±xitYm±izi5\-f^^^m(Dmmmiz^^x^m^n^o pj.r. Ymt^m^ 
7'i^-yizMvxmAmn^Mm^t't&m^izr:>\>^xmm-r^i)K xmt^n/s^ 
/^^-yizMvxmAMn^mm^t-r^m^%mc:iiix:&^o ^r. m^h^A 
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oT^a^n-So f^t)-^, EI 1 8 (b) ~ (e) ®^tl^tl{C^t-x 1 {Cj;o 

^it<^)e>t>«*)M,^.*^^^v^#. o*ygii8 (b) ~ (e) (o^n^etiizB-tx 
^-y<Dmw:&.m:(DMmKm^^^n^^Amn<i>it. s= (xn-x2)/2(^) 

^g*^e>3l6$:Mlift'-53fea^{cS-:5^^^$tiSo "^^i^t., mXMn'Pits in 
^ = SXNA= (xl+x2) XN A/2'T?^g|$tlS„ 
[0 2 15] 

i^. mAmn<P 5:, x l XNA^ s i n * ^x 2 XNA(Z)K#$:^7^t- ttS<^ 
ffilCfg^ L T *j J: V^ 3 i: lim e> ^ T' =fo 
[0 2 16] 

^fe, I1118(b)~(e) lC^-r4 018 (a) IC^-^^ 

^mm<Dm^t.mmiz. mAmn<p<Dm^i^^^its in^ = o. 4xnat^^ 
^B^cffiv^e>tlS^l4Al^^0 lis in^ = (o. 4 + x2) xN A/2vmm^n 

So 

[0 2 17] 

6 (D^mmm) 

^i>?Mii^, ^f|55SM^S:^Jf|SI#f3tl§^A^->$:ffiV^fc, 111 -114 (DllJg?^ 
[0 2 18] 

>S:f^^-r-5^^®7 0-®T'fe-5o ^fe, 02 0 (a) ~ (g) tt, H 6 
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[0 2 19] 

02 0 (a) it. v:;^^A<$r-->lCJ:oT?^^b J:^ ilf smM<Z)A°^->5: 
^LTVN-5„ f^t)*), 02 0 (a) iZ^^m^ -y 6 0 0 f)^. :^^m<Dyith 

[0 2 2 0] 

^■r, X7=-^y 1 tCfeVNT, Bf2 0 (a) tC:^-^^M(DA^-> 6 0 0 

v;^ 7=^- f^fi^tcM <5 3 > tr 3. - ic A:df S „ 
[0 2 2 1] 

mmz-r^fj^izmi^r. m2o (a) tc^-rmM^A^-^^rfj^^^ux^ii/hi- 

5 U-9--rX&^f^^o -eLT, U-y-'fX^^y'l^-^S:, 020 (b) tC^-TJ: 
o IC, 4^313^ as $ tl S ^ A ^5r - > 6 0 1 o 

[0 2 2 2] 

r^{c, 3 tcfeVAT, 0 2 0 (c) izm^j:oiz. ^7\°^->6 0i 

pj^rmc) s^^-rso z<Dt^, -effls/^^-e 0 2*^^a^-> 

6 0 i-D^v^m^j-^^-yo^p^mz^^iz^m^n^^oiz-t^o -r^fct), 

6 0 1 (Dm^:i:-yi/tl^^^ytAit-y(D:r.yi^t.fjt^^z>iZ'r^o 
[0 2 2 3] 

ri^tlC, 4 ^CSV^T, 02 0 (d) iZ^-tJ:^iZ. =£/N*^->6 0 1 
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[0 2 2 4] 

^T^^y 5 (Ci3V\T. 1112 0 (e) IZ^-t^^lZ. y ^ S 3 jSlX^ 

:/S 4 T-iBSb^t^ffiSy:?^- 6 o 2 7b^^^4^-f tim^^SE^ (S3fe^tc 

6 0 BRxj^m^^kmrn^n^^-^^-ye o 4 $:@Bfff -Sc m^i>t 
9-yfj^^miyy^-6 0 2^^hm^<D^mmM^^miz^mtyy9-6 0 2 t 

^nizfjt^^^izmm-^ti^o -fau. mmyb^^^-^^-ya^mn^mizmcD/^di 
- > 7b'^#^E -r -5 ^-^> ^fficD A° ^ - > t)^^^-t ^ mm iz itmmyt^^^'^ ^-y^ 

[0 2 2 5] 

-rys^A^-ycD^mmm^nf^omma^mm^n^^Oo -t-^*)-^, iisopc 

(Optical Proximity Correction) JJt^i: l^litl-5^ai®^P^$r^f ^ ^ □ 
?^J^-eti. vf?So* y CD (Critical Dimension) $:i^?RIbT 

V-D^i')i^m^J-<^~y(D:iL^y ty(D^izm&-t^o f^43*>, 02 0 (f) iZm 
•t^oiZ^ ^J-^^-ye 0 1 i^SrCDMUMX'y 0 5lCt8^t-<5 

„ cr.tllC<fcy, -Sffii/^^- 6 0 2MUflC^tilCMLT:gjiJ5:^fflClEff$tifc 
IlI#f^^^A^-> 6 0 3^tJf 6 0 4 §:^?^-rsr i:;5:<, mM(^CD$:||^T' 
# -5 ^ /\° ^ - > oJIg 7& <g> „ 
[0 2 2 6] 

mz. y.v^v:fsi\zis\^x. TTs^ n9-y\zmy>^^^m%^'BLx:^^miy7 
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[0 2 2 7] 

6 0 2*^iB«$tlfe^/N°^-> 6 0 1 illlftf3fcl§^A-5r-> 6 0 3RZf 

^tt^EofS'^m^^. mM(Z)-d-^i:-ii:L/^VN#-^, ;?.'r^y i o ^c^v^T, , 

5 ^tl{CJ:oT±A^-> 6 0 2 ®^?^$:^f ^e)o 

[0 2 2 8] 

^mt-^-^^^UKi:^). hA^->$:?^^-e^^-r;?. 
^A^->$:||^-r€>r ^T'fe-§>. -rJ&^3*>. ^T^^y 8~S 1 0 l/i^X 
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